Rachel completed her Bachelor's degrees at the University of Wyoming in International Studies and Spanish, spending a semester in Guatemala interviewing business owners and local residents in Antigua as part of a project to understand conflicts over the growing ecotourism industry. She also completed a Masters with the School of Environmental and Forest Sciences at the University of Washington, collaborating on projects focusing on engaging stakeholders in forest management issues, surveys on public values of cultural ecosystem services, and psychographic market segmentation of sustainable tourism.
To cross-validate this scale, 438 students from four different colleges and schools within one large research university in the Pacific Northwest were surveyed using scale items designed to evaluate global citizenship. Participants represented majors in Engineering, Education, Business, and Environment; these fields were selected in order to validate the scale among a diverse pool of students which differed significantly from the original pool of students used to develop these global citizenship constructs. Factor analyses on this dataset produced 9 distinct measures of such values. Of 62 initial items (42 drawn from the original scale and 20 newly written items), 39 items remained after factor analysis while 23 items were discarded through rigorous assessment. Newly written items that referenced engineering-oriented global citizenship values and used similar language to the original scale were added in order to validate this scale's appropriateness for use among engineering undergraduate students and add value for application to engineering education. Adding to previous research that used these survey items to study a more narrow population of students, this study provides measures of perspective, values, and beliefs regarding global citizenship that are likely to be reliable across diverse populations of undergraduates and be particularly relevant to engineering students.
Background
Psychographics consist of beliefs, values, attitudes, motives, needs, desires, and other psychological factors that make up an individual's lifestyle. 1 Of these influences, values are currently thought to be the most accurate in predicting future behavior. 2 Values are core beliefs that guide actions and behaviors, and are studied to understand enduring characteristics of individuals. 3, 4, 5 Social values in particular are often applied in predicting sustainability behavior and actions including recycling 6 , energy conservation 7 , and sustainability literacy. 8, 9 The UN General Assembly has adopted a set of fundamental social values essential for advancing the Millennium Development sustainability goals which includes freedom, solidarity, tolerance, respect for nature, and shared responsibility. 10, 11 Postmaterialist values are also often used to predict sustainability habits including values of professional identity, global citizenship and social justice 10, 12, 13, 14, 15 , development and control, equality and harmony, and individual rights, 16 and altruism and empathy. 16, 17, 18, 19 In order to understand whether as educators we are graduating students who will go on to behave in a sustainable manner (both as consumers and as professionals), it is important to study these social values as predictors of future, desired behavior in our graduates. 20 Validating psychographic measures that can assess these values is important to evaluating how well the general university education is molding a next generation of consumers and professionals committed to more sustainable practices. However, within engineering, such psychographic measures also allow us to understand how well instruction in the ABET student outcome related to sustainable practice is likely to be internalized and pursued by engineering students through lifelong learning:
"an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability." 21 The National Academy of Engineering mirrors this emphasis on sustainability in engineering programs in its description of the Engineer of 2020, calling engineering students to:
"… be leaders in the movement toward use of wise, informed, and economical sustainable development. This should begin in our educational institutions and be founded in the basic tenets of the engineering profession and its actions."
22
This study looks at a range of social value items associated with global citizenship to validate constructs that can be used in engineering student populations to establish a broad motivational baseline to support sustainability both during school and post-degree. Students who lack a sense of global citizenship are unlikely to be motivated consistently and strategically toward sustainability values. Global citizenship is not the entire story of sustainable values, and certainly many other social values exist that determine sustainable behavior. However, global citizenship is nevertheless a significant part of understanding these values. In this study, a range of global citizenship items from a previous study are combined into a single survey which was completed by a diverse group of students recruited from a wide range of disciplines. Survey data was then analyzed to validate reliable psychographic measures of global citizenship. These measures can be used as a baseline for understanding how to promote and optimize educational efforts aimed at supporting sustainability and other social values that rely on a sense of global citizenship to take hold in a student's life in both present and future behaviors.
Methods
This research is part of a larger study funded by the National Science Foundation invested in developing curriculum tools to teach sustainability more effectively as an integrated part of coursework from sophomore to senior year in engineering and other science majors. This larger study is currently in its third year and operates on the principle that certain majors/disciplines have unique psychographic characteristics that influence the manner in which they engage in sustainability topics and that best practice instruction methods for engineering students are likely to differ from those in other disciplines.
The institution involved in this study is a doctoral university with highest research activity, as classified by the Carnegie Foundation 23 system and is a large research institution and flagship university in the Pacific Northwest which serves over 92,000 students and confers over 12,000 degrees annually. This institution offers ten different engineering and computer science undergraduate degrees, seven unique undergraduate degrees in environmental science, one undergraduate degree in business administration with eight areas of focus, and one undergraduate degree in education. The student's undergraduate experience is characterized by large classes in the first and second years (100-500) and smaller classes in the third (40-80 students) and fourth years (15-40 students). Classes are commonly supported by multiple teaching assistants and contact with faculty is infrequent during the early years of study. Students are competitively admitted to many engineering majors, the business major, and the education major after their second year.
In this study, quantitative methods were used to cross-validate social value items as developed in a previously developed global citizenship scale and supplemented by similarly worded items that relate specifically to the role that science and technology plays in global knowledge, social responsibility, and global civic engagement.
Subjects and Procedures
Random sampling was used to recruit and survey 438 undergraduate students for this study. Participants completed an online survey which allowed self-report of perceptions of social responsibility, global competence, and global civic engagement, as well as multiple demographic items. The demographic characteristics of the study population are detailed in Table 1 .
Across majors, 53.9% of participants were from engineering, 8.7% from environment, 19.4% from business, 9.4% from education, 2.3% from math and science majors (including Physics and Biology) and 6.4% from miscellaneous majors including art, psychology, Japanese, and others. Within engineering, the majors most represented in this population were electrical engineering (58.9%) and mechanical engineering (31.6%), which together made up 35% of the total engineering degrees granted in the United States 24 . The ethnic composition of the sample was 41.3% White, 41.8% Asian, 1.6% Black, and 15.3% other, including Latino/a, Pacific Islander and Native American, and others. 56.4% of the population was male and 39% was female. No attempt to oversample women or minorities was made in collecting this sample. Participants from all majors were combined into a single sample population for this analysis to identify generalized psychographic measures that can be used in future studies to understand perspectives and values related to sustainability for a broad range of college and university students.
Survey participants were recruited during the Spring and Fall Quarters of 2014, as well as Spring, Summer, and Fall Quarters of 2015. In engineering, participants were recruited from core junior and senior level classes and incentivized by providing extra credit at the beginning of the quarter. Outside of engineering in other majors, participants were randomly recruited by e-mail from department or college list serves and offered a $10 Amazon gift card for completing the survey. Participation in the study was voluntary, and students were assured that their survey responses would remain confidential. All students completed the survey in electronic form, online. Surveys were collected with identifying information so that duplicate surveys could be removed before aggregating data for analysis. All results were cross-sectional. 
Instruments
Items from a global citizenship scale used by Morais & Ogden 13 that were originally designed to perform a comparative study of students in similar classes with and without a study abroad component formed the majority of items used to measure global citizenship. Items designed to test global knowledge 9 as well as additional, newly designed items that were particularly relevant to engineering (e.g. renewable energy, electronic waste) were also included in the main psychographic portion of the survey. All items were evaluated on a 5 point Likert scale and are described by category in Table 2 . Actual survey items related to global citizenship as used in this survey are provided in the Appendix.
Morais and Ogden's 13 Global Citizenship Scale is itself a combination of scales from many studies that seek to measure outcomes of student study abroad trips: the authors tested their scale to develop a reliable measure of global citizenship for undergraduates involved in these programs. The authors predicted that student values would align with three primary scales and that these scales would test different and unique dimensions of global citizenship, including Social Responsibility, Global Competence, and Global Civic Engagement. Each of these scales had three subscales. The 2011 study surveyed two groups of Penn State students; students enrolled in faculty-led study abroad programs and students enrolled in similar courses that did not have international travel components. The subsequent factor analysis performed by Morais and Ogden assessed whether student responses aligned with theoretical subscales of global citizenship. This study uses these global citizenship items as well as similarly worded items that emphasize the role of science and technology in global citizenship. These items were added in order to make the scale more relevant to engineering (and computer science students) and in so doing, make it applicable to a broader population of students both in science and engineering and outside of it. 
global justice and disparities
Ability to evaluate social issues and identify examples of global injustice and disparity.
altruism and empathy
Examination and respect of diverse perspectives and possessing an ethic of social service.
global interconnectedness

Global Civic Engagement 20 involvement in civic organizations
Engagement in or contributions to volunteer work or assistance in global civic organizations.
political voice
Constructing a political voice by synthesizing global knowledge and experiences in the public domain.
"glocal" civic activism
Engagement in purposeful local behaviors that advance global agendas. ("Glocal" is thinking globally, acting locally)
Data Analysis
All statistical analyses were conducted using SPSS 19. To cross-validate global citizenship scales, the first set of analyses examined the structure of the scale items and the internal reliability of the resulting scales. In this analysis, it was necessary to factor analyze the scale items to determine if the scales had uni-dimensional or multi-dimensional structures. Because of the sample size in this population (N = 438), items were organized into subscale units informed by the different domains of the conceptual framework and the number of scale items to maintain a 15:1 N:p ratio 25, 26 , resulting in 3 factor analyses for the following subscale units:
1. Social Responsibility Subscale Unit (SR): addressed 3 subscales from the original scale 15 of global justice and disparities, altruism and empathy, and global interconnectedness. This subscale unit ncluded items such as "The world is generally a fair place" (global justice and disparities), "The needs of the worlds' most fragile people are more pressing than my own" (altruism and empathy), or "Developed nations have the obligation to make incomes around the world as equitable as possible" (global interconnectedness). 2. Global Competence Subscale Unit (GC): addressed 3 subscales from the original scale 15 of self-awareness, intercultural communication, and global knowledge. This subscale unit includes items such as "I know several ways in which I can make a difference on some of this world's most worrisome problems" (self-awareness), "I welcome working with people who have different cultural values from me" (intercultural communication), and "I am informed of current issues that impact international relationships" (global knowledge). 3. Global Civic Engagement Subscale Unit (GCE): addressed 3 subscales from the original scale 15 -involvement in civic organizations, "glocal: civic activism, and political voice -with items such as "During my undergraduate career, I have done or will do volunteer work to help individuals and communities abroad" (involvement in civic organizations), "If at all possible, I will buy fair-trade or locally grown products and brands" ("glocal" civic activism), or "Before I graduate, I will contact or visit someone in government to seek public action on global issues and concerns" (political voice).
Within each unit, a correlation matrix was obtained, and a Bartlett's test of Sphericity and a Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy performed. The correlation matrix was analyzed for values greater than .9 to identify variables with high correlations that were removed from analyses 21 . KMO values greater than .5 and non-significant (p < .001) Bartlett's test results indicated that it was appropriate for the unit to be analyzed for factor reduction. 27 A principal component analysis (PCA) was first performed on all items using no rotation with eigenvalues set to 1. Communalities were examined to identify problematic variables, and those variables with a communality less than 0.40 were dropped from the analysis 27 . Once these variables were removed, the principal component analysis was repeated until all communalities were greater than 0.40. The results of the scree plot 25 , the number of eigenvalues greater than 1 (Guttman-Kaiser), and the percent of variance accounted for by the number of components (at least 60% with up to 70% if possible) were all used to determine the number of factors to be used in the subsequent factor analysis. 25 Subsequent factor analyses in each unit used a Promax rotation and a number of factors equal to the factors determined in the previous PCA. An oblique rotation was used due to the fact that the items in the scale were assumed to be correlated. Results from factor analyses that had no significant cross-loadings, and had clean factor structures with item loadings > ± .258 (for N ≥ 400) or > ± .298 (400 > N ≥ 300) 26 were analyzed. Factor loadings were used to determine the specific items included in each construct. Items that failed to significantly load on any factor or that had significant cross-loadings were dropped. 28 After the identified items were dropped, another iteration of factor analysis was completed using the same criteria discussed above.
Factor loadings were compared to Stevens' 26 guidelines for reliable constructs. If a construct had three or more items with loadings at .80 of higher, four or more items with loadings at .60 or higher, or 10 or more items at .40 or higher, it was considered to be a reliable construct according to these guidelines. Cronbach's alpha levels were also obtained for constructs with 2 or more items as a reliability check for its use in further analyses. Cronbach's alpha levels greater than .7 are considered good, and levels greater than .6 are acceptable for exploratory studies.
31 Using this criteria, constructs were identified as substantial enough to use in further analysis if they had a Cronbach's alpha level greater than . 6 25 , even if they were not reliable constructs. 26 Items that were eliminated through this analysis were also investigated to understand why they did not align with other survey items.
Results
Nine total constructs were identified as suitable for further use from the three subscale units (noted in Data Analysis) analyzed with factor analysis. Results of each factor analysis are discussed next. The appendix contains all survey items, including those retained and those discarded. Some items were negatively worded and were reverse coded prior to analysis. These items are indicated with an R in the appendix.
Social Responsibility Subscale Unit
The exploratory factor analysis revealed four distinct constructs within the Social Responsibility subscale unit. With N=411, a critical value of rα=.01, 2 tailed = ±.258 was used to determine which loadings were significantly different from zero. Table 3 summarizes the items that were retained in Social Responsibility as well as their factor loadings. In total, thirteen items based on the original scale designed by Morais and Ogden 13 were used in this survey and four new items introduced in this survey were included to make seventeen total initial items. Of these, five items were not retained:
Removed because of significant cross loadings:  SR1.2: It is OK if some people in the world have more opportunities than others.  SR2.3: I respect and am concerned with the rights of all people, globally.  SR3.1: Developed nations have the obligation to make incomes around the world as equitable as possible.
Removed because of low communality:  SR1.4: In times of scarcity, it is sometimes necessary to use force against others to get what you need.
Removed because of significant negative loading:  SR1.8: In general, science and technology have increased opportunities for one country or group of people to dominate or exploit others.
The first construct to emerge (Factor 1 in Table 3 ) had three positively loaded items from the global justice and disparities subscale and one positively loaded item from the altruism and empathy subscale. This construct contained items that focused largely on dissatisfaction with the unequal distribution of wealth and opportunities at a global level.
The second construct (Factor 2 in Table 3 ) contained three positively and significantly loaded items from the global justice and disparities subscale. All three of these items emphasized the ability of science and technology to bring justice and equality to communities around the world.
The third construct (Factor 3 in Table 3 ) had one positively loaded item from each subscale, and all three items were newly written items. This construct refers to the responsibilities of developed countries to aid the developing world in an idealized altruistic and non-exploitative manner. This construct represents a cohesive concept brought together by the item questions that referred to exploitation, American responsibilities, and addressing needs of other people.
The fourth and final construct (Factor 4 in Table 3 ) to emerge from this analysis of the Social Responsibility subscale unit appears to represent an individual's feeling of personal responsibility toward serving society at a global level. This factor was the weakest of the constructs in this analysis because it contained only two items and had a Cronbach's alpha coefficient of 0.488; both of these criteria suggest that this construct was neither reliable nor appropriate for use in further research. 26 
Items in italics indicate new item used in this survey
The three remaining factors in Table 3 accounted for only 42.3% of the variance in the data and only one construct (Factor 1) could be considered reliable according to Stevens 26 . However, high loadings and no significant cross-loadings for Factors 1, 2, and 3 indicated that it was appropriate for these three constructs to be considered in future work.
Global Competence Subscale Unit
The exploratory factor analysis of the Global Competence subscale unit generated two constructs. With N=419, a critical value of rα=.01, 2 tailed = ±.258 was used to determine which loadings were significantly different from zero. Of thirteen items from the original scale designed by Morais and Ogden 13 and two newly written items, eight items were retained in constructs whose factor loadings are summarized in Table 4 . The following six items were not retained:
Removed because of significant cross loadings:  GC3.1: I am informed of current issues that impact international relationships. 26 
) Items in italics indicate new item used in this survey
The first construct (Factor 1 in Table 4 ), had three significantly positively loaded items from the self-awareness subscale and one significantly positively loaded item from the global knowledge subscale. These items all addressed individuals' perceptions of their own abilities to initiate action to solve global problems. The second construct (Factor 2 in Table 4 ) contained four positively and significantly loaded items from intercultural communication that expressed an individual's self-reported ability to communicate and interact in culturally sensitive ways.
While neither of these constructs were considered reliable according to Stevens 26 , with over half (50.6%) of the variance explained, high to moderate loadings, and no significant cross-loadings, these two constructs were nevertheless considered appropriate for use as tools to assess global competence as part of global citizenship.
Global Civic Engagement Subscale Unit
Exploratory factor analysis revealed two distinct constructs for the Global Civic Engagement Subscale Unit. With N=393, a critical value of rα=.01, 2 tailed = ±.298 was used to determine which loadings were significantly different from zero (see Table 5 for factor loadings). Five items (GCE2.3, GCE2.1, GCE2.5, GCE2.7, and GCE2.11) had inordinately high correlation (over .8) with similarly worded questions (GCE2.4, GCE2.2, GCE2.6, GCE2.8, and GCE2.12 respectively). Thus, the latter items were used to represent these pairs of questions in the subsequent analysis and the former were discarded. These five items and five others were not retained:
Removed for high correlations with GCE2.4, GCE2.2, GCE2.6, GCE2.8, GCE2.12:  GCE2.3: Before I graduate, I will express my views about international politics on a website, blog, or chat room.  GCE2.1: Before I graduate, I will contact a newspaper or radio to express my concerns about global environmental, social, or political problems.  GCE2.5: Before I graduate, I will sign an email or written petition seeking to help individuals or communities abroad.  GCE2.7: Before I graduate, I will contact or visit someone in government to seek public action on global issues and concerns.
Removed for significant cross-loadings:  GCE2.11: Before I graduate, I will participate in a campus forum, live music, or theater performance or other event where people express their views about global problems.  GCE1.11: During my undergraduate career, I have been or plan to get involved in a program that addresses the global environmental crisis.  GCE1.12: After I graduate, I plan to get involved in a program that addresses the global environmental crisis.  GCE1.14: After I graduate, I will work informally with a group toward solving a global humanitarian problem.  GCE1.13: During my undergraduate career, I have worked or will work informally with a group toward solving a global humanitarian problem.
Removed for failing to significantly load with any factor:  GCE1.15: During my undergraduate career, I have paid or will pay a membership or make a cash donation to a global charity.
The first construct (Factor 1) had eight significantly positively loaded items from the involvement in civic organizations subscale used in this unit. Six items were identical to Morais and Ogden's 13 Involvement and Civic Organizations factor, while 2 new items that were added to this subscale were also retained in this factor. 26 
Items in italics indicate new item used in this survey
The second construct (Factor 2) addressed more formal and active volunteering activity. This construct contained seven positively and significantly loaded items from the political voice subscale -four of which were newly added items in this survey -and one positively and significantly loaded item which was newly added to this survey from the involvement in civic organizations subscale.
The third construct (Factor 3) had three significantly positively loaded items from the "glocal" civic activism subscale. These items all related to interacting with or engaging in demonstration of opinion and concern on global topics, and were the same three items that Morais and Ogden 13 kept in their Glocal Civic Activism construct.
The final construct (Factor 4) retained two significantly positively loaded items from the involvement in civic organizations subscale. These two items were retained in Morais and Ogden's 13 Involvement in Civic Organizations construct, but were clearly a distinctive construct in our study.
The first two constructs were considered reliable according to Stevens 26 and 62.5% of the variance was explained by these four constructs in Global Civic Engagement, indicating that all four were appropriate for use in future analysis and studies.
Discussion
Figure 1: Morais & Ogden model of Global Citizenship
Shaded items indicate items that were not retained in this study.
Our study sought to cross-validate constructs developed in Morais and Ogden's 13 original study of global citizenship. In order to understand which constructs appear to be stable across different populations (this population and that of Morais and Ogden 13 ), we discuss our results as compared to the model identified by Morais and Ogden as a result of their analyses (Figure 1 ). This model was generated from a population of students at a major university in the Northeast, some of whom were taking courses in which study abroad was an integral component and some of whom were taking similar courses but for which no study abroad was involved. Our population may have included some students who had or were planning to study abroad, but did not focus on particular classes. Rather, our population targeted a broad range of students from a diverse range of majors including engineering and computer science.
Social Responsibility Subscale Unit
Morais and Ogden's 13 model of Global Citizenship provided a single construct to represent Social Responsibility that included items SR1.1, SR1.2, SR1.3, SR 1.4, SR1.5, and SR2.2 ( Figure 1) . In this study, Factor 1 closely represented this construct with two exceptions; SR1.2 ("It is OK if some people in the world have more opportunities than others ") and SR1.4 ("In times of scarcity, it is sometimes necessary to use force against others to get what you need.") were not retained in this study's related construct.
SR1.2 was discarded because of significant cross loadings between Factors 1 and 4 (see Table 3 ), suggesting that this item should be broken down into additional, more specific language in order for it to be associated with only a single factor. Students associated equal opportunities for people around the world not only with general concepts of social justice (Factor 1 in Table 3 ) but also with personal obligations to serving social responsibility in global society (Factor 4 in Table  3 ). Modification of this item for future work in assessing global citizenship might require separating a student's sense of personal responsibility from a sense of what must be done regardless of personal investment in issues of social justice.
SR1.4 was also not retained in this study's Social Responsibility scale due to low communality identified in the factor analysis in this study. Low communality implies that SR1.4 simply did not share enough variance with the other items in the Social Responsibility scale. This lack of association with other concepts of social justice may be a result of students not perceiving the use of force as related to the pursuit of social justice. Prevalent local political influences or attitudes in the surrounding culture may also explain why this item was retained in a Northeast university culture and discarded in a Northwest campus community.
Despite the fact that two items were dropped, the majority of items in Factor 1 match the items retained in the single construct of Morais and Ogden's 13 study, suggesting that the construct of Social Responsibility appears to be reasonably robust for the diverse population analyzed in this study and is recommended for future research seeking to evaluate Social Responsibility as a contribution to global citizenship. Furthermore, although Morais and Ogden 13 concluded with post-testing interviews that social responsibility seemed to be a difficult concept even for the students who had completed international travel, the additional factors that emerged from our study, especially those that related to how students view technology in influencing social justice around the world (Factor 2 in Table 3 ) may merit further study and validation for engineering and computer science students in particular.
Global Competence Subscale Unit
Morais and Ogden's 13 model of Global Citizenship provided three constructs to represent Global Competence including Self-awareness, Intercultural Communication, and Global Knowledge. All three items used to represent Self-awareness (GC1.2, 1.3, 1.4) in Morais and Ogden's 13 model were also retained in a single factor in our analysis, suggesting that the concept of Selfawareness as it contributes to global citizenship is robust and appropriate for use in assessing a wide range of post-secondary student populations including engineering and computer science undergraduates. Morais and Ogden's 13 Intercultural Communication construct closely resembles Factor 2 in this study. GC2.1 ("I unconsciously adapt my behavior and mannerisms when I am interacting with people of other cultures") was not retained in this study due to low communality.
Global Knowledge, however, was a more problematic construct; none of the items used in Morais and Ogden's 13 model (Figure 1 ) survived in our factor analysis. GC3.3 ("I am able to write an opinion letter to a local media source expressing my concerns over global inequalities and issues") was not included in our survey due to an error on the electronic form. GC 3.1 ("I am informed of current issues that impact international relationships") was discarded due to significant cross loadings between Factors 1 and 2 in Table 4 . In this case, students may associate being informed with both their confidence in and preparation to deal with global issues. While staying informed is certainly a key component of Global Knowledge, items used to assess how well-informed a student is must be fine tuned in order to separate confidence from preparation to avoid cross-loadings that impair the validity of these items.
Finally, GC3.2 ("I feel comfortable expressing my views regarding a pressing global problem in front of a group of people") was discarded due to low communality with other items in the Global Competence subscale unit. Low communality for this item may suggest that students responded to the item more in the generalized context of their own personal self-efficacy or selfconfidence rather than in the context of their abilities to more specifically influence global challenges.
Overall, our results tend to suggest that Global Knowledge is folded into other constructs that represent Global Competence and ultimately contribute to global citizenship, and may not be a sufficiently unique construct for use in assessing diverse groups of students in future research. Aside from the global knowledge subscale items, many items associated with Global Competence were not retained by both studies. Most discarded items had to do with students actively seeking out opportunities to engage in other cultures. Thus, while students in these different populations may feel ready to handle intercultural interactions when they take place, they are unlikely to actively seek them out.
Global Civic Engagement Subscale Unit
The Global Civic Engagement Scale from Morais and Ogden's 13 study had the least transformed subscales in both this study and the original. All three theoretical subscales of involvement in civic organizations, political voice, and "glocal" civic activism retained most of their original items in the constructs revealed through factor analysis, suggesting that these are strong concepts for students in both studies. This study revealed a fourth unique construct (Factor 4), which was composed of two items that were included in Morais and Ogden's 13 Involvement in Civic Organizations construct. These two items, related to international volunteer work, suggests that students surveyed in this study perceived this topic to be separate or different from other ways to engage in civic organizations.
Limitations
We recognize that in drawing data from a single institution, the generalizability of our findings may be limited. However, the inclusion of engineering, environment, business, and education undergraduates from multiple levels in school does allow for the representation of a wider range of student experiences compared to previous studies and provides support for the use of these psychographic measures of social values in other studies of college and university students.
The majority of the psychology literature of values applies survey research to develop value scales. Survey questionnaires designed for values have been critiqued as a methodology because they are often very long (leading to fatigue in participants) and are frequently self-administered (so that participants cannot ask for clarification of confusing questions). 30 Bulky data subsequently requires multiple analyses, meaning data eventually undergoes successive transformation; factor analysis of principal components leads to large amounts of unused data. Despite such critiques, survey research remains the dominant methodology in identifying psychological measurements of values and in establishing psychographics to understand what individuals value with regard to specific areas or roles in their lives.
Concluding Remarks
This study contributes to a better understanding of social values captured by psychographic measures that ultimately relate to sustainable practice. Scales designed to measure sustainability values should be tested with diverse populations in order to establish reliability and assess variability among students at different institutions and in different disciplines. Reliable measures can be utilized by a wide variety of fields interested in increasing sustainable behaviors; constant assessment of evolving sustainability values can assist those who seek to educate and encourage students to incorporate new themes and topics into their sustainability education.
The constructs validated and not validated in this study provide insights into potential differences between undergraduate students in different disciplines and at different schools. Understanding variability in psychographic measures can help educators target gaps and poorly developed concepts so that students are more likely to perform sustainable behaviors. The results of this study suggest that the concepts of Social Responsibility and Global Civic Engagement as measured by the items in Morais and Ogden's 13 Global Citizenship Scale are valid across diverse student populations, but that Global Competence as a concept could not be validated and needs more work to generate new items that can produce similar results across diverse students and geographic areas.
The psychographic measures developed in this study reveal nuances in student values of sustainability and global citizenship, highlighting the importance of constant revision of educators' understandings of student understanding in order to graduate informed and dedicated students who will engage in, design for, and implement sustainability in their future careers.
Appendix: Survey Items
Measured on 5-point Likert Scale: Strongly Disagree, Disagree, Somewhat Agree, Agree, Strongly Agree. "R" Indicates a reverse coded question, and items in italics indicate a newlywritten item for this study.
Social Responsibility Subscale Unit
Global justice and disparities subscale SR 1.1R I think that most people around the world get what they are entitled to have. SR 1.2R
It is OK if some people in the world have more opportunities than others. SR 1.3R I think that people around the world get the rewards and punishments they deserve. SR 1.4R
In times of scarcity, it is sometimes necessary to use force against others to get what you need. SR 1.5R
The world is generally a fair place. SR 1.6 No one country or group of people should dominate and exploit others in the world. SR 1.7 In general, science and technology help to make the world a more fair place.
SR 1.8R
In general, science and technology have increased opportunities for one country or group of people to dominate or exploit others. SR 1.9 Science and technology help give more opportunities to poor or disadvantaged people. SR 1.10 Technology enables greater justice around the world.
